Relative quantification of proteins across the species boundary through the use of shared peptides.
We show that shared peptides of proteins that are encoded in different species are suitable for cross-species relative protein quantification. A 14N-containing proteome from the thermoacidophilic archaeon Sulfolobus tokodaii was mixed with a 15N-labeled proteome from Sulfolobus solfataricus. Using three shared peptides per protein, the relative abundance of six orthologous proteins was calculated. Observed standard deviations were approximately 10%, indicating that the trypsin accessibility to cleavage sites was not altered in the orthologs. The abundance ratios of the and subunits of the Thermosome were 0.64 and 1.24 in Sulfolobus tokodaii compared to Sulfolobus solfataricus, suggesting a different stoichiometry of the complex in both species. In addition, an in silico study was performed on the occurrence of shared peptides. Inter- and intra-species peptide redundancy was investigated in the model organisms Homo sapiens, Mus musculus, Escherichia coli K12, Escherichia coli O157:H7, S. solfataricus, and S. tokodaii. M. musculus and H. sapiens share 30-50% of all peptides (6-15 residues). Moreover, approximately one-third of all proteins shared > or = 40% of their peptides with at least one other protein in the related species, thus offering strong potential for cross-species relative protein quantification. Conversely, approximately 40% of all peptides (6-15 residues) encoded in H. sapiens are encoded multiple times and therefore complicate identification and quantification.